Divalent cations control cell-substrate adhesion and laminin expression in normal and malignant human melanocytes in early and late stages of cellular differentiation.
Integrins are a class of adhesion molecules that depends on divalent cations for proper function. This study examined whether human normal melanocytes and malignant (metastatic) melanocytes with early and late stages of cellular differentiation (G361 and SK-MEL-23, respectively) would differ in integrin-mediated adhesion to fibronectin, laminin, as well as collagens type I and type IV, and whether divalent cations could influence the strength of adhesion ability. Integrin subunit expression was determined by flow cytometry using integrin subunit-specific antibodies as probes. Integrin-specific adhesion was determined using soluble glycine-arginine-glycine-asparagine-serine peptide and integrin subunit-specific antibodies as functional blocking agents. This study shows that both normal and malignant melanocytes adhere to extracellular matrices in a divalent cation-dependent manner, and adhesion strength varies with the cation species. Integrins can be rapidly activated by small alterations in cation concentration, manganese being the most potent. There were marked differences in substrate adhesion between normal melanocytes and metastatic malignant melanoma cells, but these differences were not related to the stage of cellular differentiation. All the three cell types, however, expressed the same integrin subunits at approximately the same levels. This suggests that substrate adhesion of melanocytes and melanoma cells might involve some integrin-independent mechanisms as well. Manganese, in particular, appears to cause adhesion by activating both integrin-dependent and -independent mechanisms.